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(54) (57) 1. yCTPOttCTBO flna BmHHJC 
CKBAKHH C OHHOBPEMEHHOft OBCAOTCOH, 
BKimawee Gyposyio Konomcy c aaK- 
peiuieHKNM B ee »K3icnett hWTH topoao- 
paspymaniQKM HHCTpyneKTOM H pMMe^^eH- 
Hyv) KOimfeKTpiWHO eft oCcaJXHyw KonoB- 
By, o T n H 1 a TO^m e e c H Ten, 
trro, e Aentw noBMmeHKH npoHSBOAn^ 
TCJitoHOCTH eypemw nyrcM yBemwewiw 

CKOPOCTH BMHOCa MaCTMU miMB 

CTer yMeHbmeiWH 30H« pasMWBa aarpye- 
Boro npocTpaBCTBa o6caHHOtt iconoHBU, 
o6caAHa« KOiioHHa BbmonBeua c npo- 
peshm BftOJif. ee oOpasyioBieil, a ycx- 



poftcTBo cKa5ice.HO onopHUM cxaKaMOM,. 
pasMev^KiOM KoimeHTpHRKo c BHemHeft 
cropoHU o6caAttoft kojiohhm^ KaparKoft 

C paSXHMKblMH SJieMCKTaMH H ynopoH, 

jioTKOH» aaKpenneHBbiM b BepXHcfl 

i-qaCTH KapeTKH^ U SamHTBblMH iWaHKaMH, 

npHKpenneKHMMH k HK^rHeit nacTK kb- 
peTKH c BHenmett k BHyrpeKMett cropo- 
idn o6caAHoil KOJiOKHU B MecTe npope- 

3H, UPK 3T0M paSXHMHMC BHeMeHTbl 

KapeTKK paaneineKH b npopesH c BOS" 
mxKOCtbSo nepeMeneww h oCpaaosaHKH 
QBAH npH BSaHHORcftcTBKM ynopa Kapei-- 
icn c ooopH»< cxaKaHOM, a saopiTHwe 
lutamcK ycTaBOBneHM c B09HO«BOCTbio 
repMeTHSBAHH b;&jih» 

2. ycTpoitcTBO no n.1, o T n* w- 
fianme^cR Ten, ^to BnonB 
npoAOJibHoft npopesH o6cajxHon kojiohi&i 
BWHOJiHCHW nonepe^ittie HaAPeaw* pac- 
nojiQ^KeHKue no o6e ec ctopohm. 

3, ycTpoftcTBO no nn.1 K 2, o T- 
jiw^.awmeecH tbm, nro pas- 
xKMRue dJieMeBTU BunoJiBe™ b bhac 

ponHKOB • 



I \25C 
Haoepererrrte othochtch k ropMony 
jiejiy, a MMeHwo k 6ypeHKiQ cxsa^HH 
B noponax, nepcKpbiTUx cBepxy toji- 

SieA pbQCmDC OTJTOXeHHft. 

lleJIM H306pCTeHKJI HBflJieTCR nOBW 

meKHe npoHSBOAHrejibHOCTH 6ypemia 
nyr^M yBeiiH^emw ckopoctm BUROCa 
MacTHu- BUiaMa aa CMer yMeHbmeHHH ao- 
KM pasMUsa 3aTpy6Horo npocTpaHcTsa 

o6caAHOft KOJ10HHU. - ^ 

Ha *Hr.l H *Hr.2 npeACTaoncBo 
ycrpoflcrBO ^ neyx npo€KmiHx» 06*- 
npcft BHAi Ka *Hr.3 - paspea ycTte- 
Boft <iacTM ycTpottcTBa; Ha - 
ce^emie A-A Ha 4^r.3; na ^Hr.S - 
cenemia B-B na 4»ir«A; Ka ^v.S m 
*Hr,7 o6caAHaH KOJioHHa C iipOA<w»«'"0* 
npopeabio h nonepeuHNMH naffpeaaMH^ 
BapHaRTU BbqionHemiR . 

yCTpoflCTSO AHH CypeBHH CKBaaCKH 

c oflHOBpeMeHHoft o6caAKoft coctoht 
H9 6ypoBott KonoHHH 1 M 2) 

c saKpenneHHWMrt b ee niacHefl nacTH 
3a6oftHbiK MBHraxejieM 2» nopOAOpaspy-* 
matcwtM HMCTpyMenTOM 3 h ueirrpaTOpoM 
4. Ha CypoBott kojiohhc c -soHombio 
xoMyra 5 aaicpeiuieKa o^taAHaa kojiqh*- 
Ha 6, B KOTOpoil BUiK^Hena nponoJit- 
Han npopeai^ 7 co CKOcaMH 8 b xop- 

. nODUX HSLCTHX K04lOHHM» B npOpCab 7 

BCTaanaMa Kapenca 9 c paaBaiMHfcMH 
pojnocaMK 10 (tHr, 3-S>, BunonHBH- 
humh M3 aaKancBHoft cram oCpaayw- • 
ajSHH B oGcaAHoii KOJioHHe Qejib 11 
AUHHoft t (*Hr.2). PaaxHHHue pojihkh 
• Vo aaicpeiuxeKM b KapexKc 9 c noMOiUbW 
nonmnuHKOB 12 KaMeiaw^ sanrnmeHHUx 
OT BJiaMa c noMon^ ymiOTHeimft 13 
(4iHr.3 H 4). Ha BHeniHeil ^acTM Ka- 
peTKK 9 BMnojiKCH ynop I4,a k hh*- 
Heft ee Macrn saKpeiuieHbi samHTHwe 
nnaiocK 15 k 16, nepcKPHBawatrte mejib 
c BRemHeft h BHyTpcHHett cropon 
caARoft tconoHHM. SanpfTHwe luiaHKH yc- 
TaKOBJieHbi c oeecflCTOHHeM repneTHS^ - 
•lUW ^CJnl^ «fi« nero nonnpyaMHeqw 
oTiocKTejibBO APyr APyra c noMombio 
npyxHH 17, KaneTbix Ra najibipj 18. 
Jlra HCKjnoMenHH nonaAaHHH ^acTHu 
mnaMa noA ponHKH 10 KapexKa 9 CHa6- 
xena ynnoTHeRKJiMH 19 k 20. B eepx- 
HeA nacTH KapcTKH saKpenJieH jiotok 
21 nnn oTBoaa nuiaMa »iepe3 c-reHxy 
oOcr^AHoft KonoHHW, ynop 1^ xacaeTCH 
BepxKeft TopAOBoft ^acTH onopnoro 
craxana 22^ pacwnoiiceHHoro Ka ycxbe 
cKBa^KKH. flriH cKKJiceHMji fle<J>opMaUHi! 
o6caflHoft KcnoHHU upn ee pacKpwTHH 



H yMeHbweMHH ajjmbw t meHH (♦Mr- 2) 
B o6ca«HO<l KonoHwe noryr CtOTtF bm- 
noiiReHM nonepeitHwe uaAPeau 23 
(4kKr«6)» pacnonomeHMMe BAOii^b npo* 
J AO^^'Hott npopeaH 7 h coeA»HcHitNe c 
Rei*»- 

Eemracuy pacKpurwi o6caAHoft ko- 
noHHU, T.e, DZMpHKy b hcah' (*Mr.5) 
H ee AHHHy t (♦nr. 2), onpeA^nwT 
0 Hd cneAVmHx ycJioBHft:. < b ■< b^, 
NLG» TAe HaKCHManbHutt AKaMerp 
qacTMij^ mnaMa ABwrymcroca b KOJibue- 
BOH cetcMHK KeiKny oCcaAHoft K fiypo- 
BOfl KonoHHaHH, - BHpHHa kiejiifp 
15 cooTBeTCTByiofl5aji nanajiy iinacTinecKHX 
Ae4>opMax9ift B 6ypoBoft ROJiOHHe, N • 
ycHime na nepeMeiqeHHe xaperxM no 
o6caABoik xonpttHe h G - oceBait Ra- 
rpyaxa Ha aa^Soil. BHa^etmR bo k N 
20 onpeAeJiRiot 9iccnepMMeHTafti«H0 • Jiflsi 
Bforo npeffBapMTejibRo BMSnpaior orpe- 
90K TpyOH Hyjmoro AHaMerpa h 
AiiHHoil oxojio 10 D H paspeBain* rpyfiy 
BAom-, HanpMMep, ♦peaeposaHHCM mjik 
25 c noHOi^bio caapo^iRoro annapaTay 

CTpeHRCfc npH 3TOM nonyTOtb BoaMoatHo 
<k)jii>!Byio xmcTory noaepxRocTH paapeaa . 
I Ho KpaHM paapeBa Aenawr cxoctt 8 
U^r.2). KoHCTpyxuHR K^pexxK npe- 
30 AycHaTpHBaaT yetanoBKy b Rett pojih- 
KOB CO cMe^em'eM (♦mf^S) tbiciim oO- 
paaoM^ irro6M n^pKRa mc pwa RccKOJib- 
Ko npesuaiaAa MaKCRManbHo BOBMOJCHutt 
pasMep ^acTHA mnaMa* 
35 ' Saren roaboart xaperxy k cKocy 
8 rpy6u mhocx yAapu no K^p^rxa 
HAH ee ynopy 1.4, saronawT KapcTxy 
B cepeAKHy paapcaaHRoro y^acTxa- flpH 
3TOM onpeA^nnioT AnHny I pacKptrroft 

40 naCTH TpyObI R OUCRHBaiOT ycHAKe N 

Ha uepeMetneHMe xapeTKH, Ecam nocjie 
KSBnetteHHR xapeTxR us Tpy6hi nmpMHa 
npopeaK ocTanacb npexHOfl (rtcxoARoft), 
a ycwnue N He npeBWCHJio AorrycTMMoro 
45 3HaqeKHiK, TO oOcaAHyw KonoHHy Ae-, 
«a»T H3 AaHRoro ceMeHHH rry^- Echh 
B BMOpaHHOM oxpeaxe rpyO BOSHmcna 
ocrarotiHaK Ae*opMattHR, to Bw6KpawT 
Apyryw TpyOy c Nenboiaft TonnpiHofl 
50 creRKK MHH Oonboero ARaneTpa. flo- 

nOnHHTCAbHOft B03MOXHOCTbW HCXnKWHTb 

ocxaTOHttyw Ae^opManmo TpyOw HBiweT- 
CR nepHoAHMecKaH nonepeHHa« HaAPea- 
Ka Tpy6fai y^acTxaMK 23 BMonb jihhhk 
55 ocHoBRoft npoAonbHOtt npopesK 7 
(♦Mr* 6) wiH aaneHa MerannHtiecKott 
Tpy6w Ha HeneTajiAHMecKyio, Ha^pl^Mep 
nonH3THJieHOByio« yKaaaHHMC MepottpHR- 
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TMH nOSBOJlHWT OAKOBpeMeKKO CMH3MTb 

H ycHJme ann npoABiaseHH« icapeTKM no 
Tpy6e« flnHHy aawTHttx ojianoK 15 m 
16 Bu6KpaioT paBHoA noJioBHHe lyiHHbi 

ycTpoAcTBo CypenHJi CKSaTOH 
c oAHOBpftMeHHofl oOca^oft COOifpaiOT 
K pa6oTGioT c HHM cjieAVWUHM oGpasOM* 

nepeA HaqajiOM 6ypeHHH aaroraBXiH- 
BaiDT oGcafAHyio KOJioHKy pacwTHoU 
jyiHHW, flOCTaTOHKott Pfln nepeKpwTHH 

BCCA HOJUBOCTH pbOOtHX OTJXOXeimft, H 

BtaioJtKJitoT B Heft irpoAom-RyK) wpopcst. 
7 CO CKocaMH 8, yKasaKHNM cnoco6oK, 

a eC/IH MeoOXOAKMO, AOnOJIMHTCJIfcHMe 

nonepa^Kwe MaApeaU 23 (♦nr. 2, 6). 
3aKpemiflioT Ha Oypoeoft KonoHMe sa- 
6oAHbiA rHAPOABMraxajtb 2 (KanpHMCp, 
Typ«o6yp)» nopoAopaapymaiomHft HHcTpy- 
MeHT 3, ueHTpaTop 4 h o6caAHy» ko- 
noKHy 6 c noMombX) xoMyra.S- npH 
3T0M nopoAopaspymawinKft HUcrpyMertT 
flOJOccH (b aahhom BapnaMTe npiweKe- 
HHH ycTPQftcrea) cso6oaho npoxOAwrb 
B ofic^aAKoil KonoKHe H BbicTynaTb K3 
Hee Ka HeKon-opyw BerowHKy. 

flanee saKpeiuiKioT K KHaraefk lacTH 
KapencH 9 ynnoTBenKe 20 h BaoprrHue 
nn&HXH 15 H 16, noAapyjKHMeHiwe h 
coenMMeHKiiia Keisny co6oft c xioMo^bio 
nanbueB IB. 

noABOAOT KapeTKy 9 k oficaAHoft 
ROJiOBRe CO CTOPOHM nopoAopaapyma^ 
mero HHCTpyMeHTa 3 h saOHBawT ce 
BHanajte b ckqc ft, a saxen b in>ope3i» 
Tpy6M ynopoM 14 nApyW AO rex nop, 
noxa KomsfJL BamHxiiux itnaHOK AOftATT 
AO RKXKero oOpeBa otfcaAHott kojxohhu. 

BypoBoft cBapuA BwrornHBawT b Bep- 
THxaJifcHOM nojioKefWH aaA TonKoft Oy- 
peHKH, noABOAKT noA Hero onopKwft 
craicaH 22 (*Hr.t-3), BCTasnHwr b 
Bepxmoio tiacTb xaperxM 9 yanoTMeHHe 
19, raM xe BdKpenJiHioT noroK 21 h 
npHcrynaioT k 6ypeHHio- 

fliiH BToro B nonocTk Cypoooft ko- 
jioHRU noiiaiOT noA nanopoM paOo^iyio 
XKAKocTt>, KOTopan, npoAAa wpes 
rHAPOABHrarejib 2, jipkboaht bo apa- 
meinie nopoAopaspyraaiamift MMCTpyneHT* 

Uocne oiiycKamw cKapwaHa 3a6oft 
HaTOHaercii yrjiyfixa CKBaraiiN a pbocnoft 
Tonme* PfeaxTHBHbift MoneHT or rMApo- 
ASMraTejwi BocirpMiniMaeTCfl nawoA 



no o6caAHoA 
OcraBaffc^ trpw 
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cTBKKa Hepe3 oepxHJoio MacTb fconoHUbi 
6ypKJThtfiiix TpyO» B nSLHanhHua momcmt 
yriiy6KH CHdpaAa oTpa6oTaHHaH xmxl- 
;^ocTb CO rananoM HsnKBaarcH hb-hoa 
^ oCcaAKoA KOJXOHKM. fla/ibHelhffoe sarnyS- 
neHHe CHapfUia npoHCXonHT 3a cner 
pasMbioa puxjioft Tonum h paspymeHHA 
ee nopoAOpaspyioawfltHM HHCTpyMCHTOM. 
npH 3TOM ynop 14 xapeTKH conpHKa- 

CBCICH C TOpiXOBOMonOBepXHOCTIiIO CTa-* 

KaHa 22 ((tMr.3), xapcTxa 9 c aatmir- 
HWMn nnaHxaMH 15 H 16 yAepxMBaerCH 
na ypOBBc ycTbH cxBaraHw, Pojtiikh 
(0 xapeTXH HaMHHawT xariiTbCfl no 
ixnocxocT5tM npopesK 7 o6caAHoA ko- 
noKHiii, ofipaayH b hcA Ceryrnyio mejib, 
KoTopaa nepeMemaeTCA 

KOAOKRe CHHBy BBCPX, 
BTOM Ha ypOBHfi yCTbH CKBaxCHHM. 

npOMhlBO^Uail 9CH;AK0CTb CO OUiaMOM 

nocrynaer b KOAbuesoe npocrpaHCTSo 
Me»Ay oOcaAHoft « OypHJibHoft KOAOHHa" 
MH, noAHKMaexcH AO ypoBHrt xopeTKM 
9 H KBAKBaeTCH tfapyacy Mepea oTxpw- 
T3no TOCTb BtajiH 1 1 no noTxy 21 . 3a- 
mHTKwe imanxK 15 h 16 npeAOTspamajoT 
nonaA^**^ aaxJiMKHaaKHe qacxHU 
eutaMa B wcTb mejw 1 1 , pacnonoKeM- 
Hyio inwce xapeTKH 9, wo oOecitewBa- 
er cMbixaKHe mem noA p^epLcrsHeH cha 
ynpyrOcTM o6caAKoA koaohhw^ 

B cfiOK) onepcAb caJXbHKKOBoe ynnoT- 
HBHHe 19 B BepxHeA qacTK xaperKH 9 
npeAOTBpamaeT nonaAaime h aaicAMHu- 
Ba»ue ^jBCTMH nmsMa ue^y pomKaHK 
10 H iinocKocTRMH pa3p63a 7 o6caA- 

HOft KOAOflKbl- 
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TC MOMfiHTy 38BeproeHHrt nepexpuTKH 
BceA toju^h pwcntnc oT/io>KeHHA xaper- 
Ka 9 BWxoAHT nepea aepxttnA ckoc 8 
o6caAHoA TpyObu Ha 3tom 6ypeHHe ape^ 
HeHHo npeKpamawr. KapexKy 9 c nor- 
KOM 21, aainHTHbiMH luianKaMM 15 h 16, 
a Taxxe xoMyr 5 cMMMaioT, ZlaJTtHeA- 
mee Oypeioie flCAYT b ycxoAMMoMX no- 
poAax 6€3 noAi^BMa eypoBoA kojiokhm, 
HapanpiBaa ee no Mepe HeofixoAKMocXM. 
B 3XOM cjiytiae npoMbiBOMHaa xcHUKocxb 
CO mnaMOM noAHUMaexcH c safioj; BBepx 
no o6caAHoA Kononne h MajiMBaexca, 
icax oCbiHrto, Mepea uepx^ee ce ceHCHne, 
pacnoJiO3KeKH0G HecKOJit^Ko sbixue ypoBHH 
noBcpxKoCTK rpyHxa. 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing cUsposed concentrically thereto, 
distinguished hy the fact that^ with the 
aim of unproving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the ca^g, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and mside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casmg. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 

(i9)SU fin 1250637 Al 



1250637 
1 

The invention relates to mining, and specifically to drilling boreholes in rocks overiaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig, 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig, 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, diflFerent embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 



1250637 
2 

and to reduce the length / of the slit (Fig. 2), transverse notches 23 niay be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. S) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
expaimentally. To do this, a segment of pipe of outer diameter D and length of about lOD is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible sur&ce for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips IS and 16 is selected to be equal to half the length of the 
slit, i.e., 111. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overiap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp S. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cuttmg tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is suppUed with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 1 5 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out thrcmgh the open portion of 
slit 1 1 along chute 21 . Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the sur&ces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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